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In  the  m id -195 0 's  m i lk f is h  fa m in g  in  th e  P h ilip p in e s  ach ieved 
a m a jo r b reak th rough  o f  s o r ts .  Commercial a g r ic u l t u r a l  f e r t i l i z e r s  
was found to  im prove pond y ie ld s  by prom oting the  grow th  o f  f ila m e n ­
tous a lgae . T h is  d is c o v e ry  ushered th e  F i l ip in o  f i s h  fa rm ers  in to  
the  f r o n t ie r s  o f  s c ie n t i f i c  a q u a c u ltu re .
A few years  la t e r ,  th e  in d u s try  saw an even more s ig n i f ic a n t  
te c h n o lo g ic a l developm ent. The b e n th ic  type  o f  n a tu ra l food complex, 
la b la b , was dem onstrated as s u p e r io r  to  th e  t r a d i t io n a l  g rass  green 
a lgae . T h is  te chn ique , p a tte rn e d  a f te r  those p ra c t is e d  in  Taiwan, 
l i t e r a l l y  re v o lu t io n iz e d  th e  lo c a l  m i lk f is h  fa rm in g  system. W ith  the  
p rospe c t o f  h ig h e r y ie ld s ,  scores o f  m i lk f is h  fa rm ers  th ro u g h o u t th e  
c o u n try  adopted th e  new te ch n iq u e . In n o v a tio n s  were in tro d u ce d  to  
s u i t  lo c a l c o n d it io n s  and p ra c t ic e s .
These two m a jo r developments produced m a n ifo ld  e f fe c ts .  N a tio n a l 
average o u tp u t from  m i lk f is h  farm s increased  from  about 5 0 0 /k g /h a /y r  
in  the  la te  s ix t ie s  to  6 4 0 /k g /h a /y r  in  1976. The c u ltu re  system has 
transcended in to  th e  f e r t i l i z a t i o n  techno logy  le v e l .
The a p p lic a t io n  o f  o rg a n ic  and in o rg a n ic  form s o f  f e r t i l i z e r s ,  
s in g ly  o r in  com b ina tion , has become a s tandard p ra c t ic e  in  pond s o i l  
and w a te r c o n d it io n in g  a long  w ith  th e  use o f  com m e rc ia lly  prepared 
p e s t ic id e s  and m o llu s c ic id e s  to  e ra d ic a te  pond pes ts  and p re d a to rs . 
There was a marked in c re a se  in  th e  hectarage o f  developed m i lk f is h  
farm s as o ld  and neg lec ted  ponds began to  be improved and v i r g in  swamp­
land  areas converted  in to  new ponds. A sample survey com pleted in  1976 
in d ic a te d  th a t  about 30% o f  e x is t in g  fishpo nds  was developed in  the  
s ix t ie s  and about an equal p ro p o r t io n  a f te r  1970.
However, in d u s try  c o n s tra in ts  have re c e n t ly  become m ajor c o n s i­
d e ra t io n s . Increased hecta rage  meant a p ro p o r t io n a te  in c re a se  in  the  
demand f o r  farm  p ro d u c tio n  in p u ts  r e s u lt in g  to  shortage  in  the  supp ly  
o f  f r y  and f in g e r l in g s  caught in  the  w i ld  and o f  f e r t i l i z e r  m a te r ia ls .  
The a la rm in g ly  in d is c re e t  use o f  a g r ic u l t u r a l  chem ica ls poses a th re a t  
to  n a tu ra l pond p r o d u c t iv i t y .  E x tens ive  p r o l i f e r a t io n  o f fishponds 
may le ad  to  denudation  o f  swampland and mangrove areas which endangers 
o th e r a q u a tic  spec ies .
50
The tre n d  o f  development in  re c e n t years has become more 
te c h n o lo g y -s p e c if ic .  In te n s iv e , ra th e r  than  e x te n s ive  form ing systems 
a re  in c re a s in g ly  becoming the  g o a l bo th  in  th e  m ic ro -  and macro- 
economic le v e ls .  F e r t i l i z a t io n  techn iques a re  g ra d u a lly  be ing  re f in e d  
to  s u i t  lo c a t io n  needs in  o rd e r to  m axim ize p r o d u c t iv i t y  and to  c u t  
down on f e r t i l i z e r  expense. T r a d i t io n a l and a g r ic u l t u r a l  waste p roduc ts  
a re  in c re a s in g ly  used in  ponds in  p lace  o f  im ported  p e lle te d  f e r t i l i z e r s  
and chem ica ls . A number o f s tock  m a n ip u la tio n  techn iques and p o ly c u ltu re  
systems have gained wide acceptance among f i s h  fa rm ers .
Much hope is  p inned on the  a r t i f i c i a l  spawning o f the sabalo 
and the  advent o f  a ha tch e ry  system f o r  m i lk f is h .  S im u ltaneous ly , 
m i lk f is h  fa rm ing  is  g ra d u a lly  in c h in g  towards ano the r f r o n t ie r  — 
th a t  o f  the fee d in g  le v e l.  W ith in  the  fo rs e e a b le  fu tu re  the  n u t r i ­
t io n a l  requ irem en t o f  th e  m i lk f is h  s h a l l  be e s ta b lis h e d  which w i l l  
lead to  p ro d u c tio n  o f  econ om ica lly  v ia b le  f is h  p e l le ts .  In d ic a t io n s  
p o in t  to  m i lk f is h  p ro d u c tio n  in  th e  near fu tu re  surpass ing  even the  
ta rg e t  2 0 0 0 /k g /h a /y r n a t io n a l average.
Seed P ro d u c tio n
M i lk f is h  fa rm ing  depends much on the  supp ly  o f  f r y  from  the 
w i ld .  The 180,000 hec ta res  o f  e x is t in g  ponds and 5,000 hec ta res  o f  
f is h  pens re q u ire  a n n u a lly  some 4 .5  b i l l i o n  f r y  assuming a 50 p e rce n t 
s u r v iv a l o f  th e  f r y  from  ca p tu re  in  th e  w i ld  to  h a rv e s t in  ponds and 
pens.
There have been re p o r ts  o f  re c u r r in g  shortage  in  the  supp ly  o f  
f r y  and f in g e r l in g s  b ro u g h t abou t by abnormal f r y  runs and inc lem en t 
weather c o n d it io n .  T h is  problem  w i l l  in c rea se  as p ro d u c tio n -o r ie n te d  
te c h n o lo g ie s  im prove.
The p ro sp e c t o f  a l le v ia t in g  t h is  m a jo r problem s may be g lim psed 
from  th e  fo llo w in g :
a . B roodstock development
The Bureau o f  F is h e r ie s  and A q u a tic  Resources (BFAR) p ioneered 
in  th e  a tte m p ts  to  dom estica te  th e  saba lo  in  i t s  e xp e rim e n ta l S ta t io n  
in  Naujan, M indoro in  th e  la te  1 9 6 0 's . In  1972, th e  UP/NSDB In la n d  
F is h e r ie s  P ro je c t  c o lle c te d  m ature saba lo  a long  th e  co a s t o f  Panay 
Is la n d . A ttem p ts  to  induce b reed ing  by hormone in je c t io n  f a i le d .
To a r t i f i c i a l l y  spawn th e  m i lk f is h ,  th e  SEAFDEC A quacu ltu re  
Departm ent s e t up a b reed ing  s ta t io n  in  Pandan, A n tiq u e . P re lim in a ry  
work in  1976 re s u lte d  in  th e  development o f  methods o f  c a p tu r in g  and 
t ra n s p o r t in g  w ild  a d u lt  m i lk f is h .  The spawners were dom estica ted in
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ta n ks . The f i r s t  s c ie n t i f i c  b reakth rough  came in  1977 when the s ta t io n  
succeeded in  in d u c in g  the  fem ale m i lk f is h  to  spawn u s in g  a ce to n e -d rie d  
P a c if ic  Salmon p i t u i t a r y  powder. In  the  same yea r, the  SEAFDEC Tigbauan 
S ta t io n  was a b le  to  f e r t i l i z e  hyd ra ted  eggs a ltho ugh  o n ly  a few la rv a e  
su rv iv e d  up to  5 days.
In  b o th  in s tan ces  the  m ajor problem  id e n t i f ie d  is  the  la r v a l  
re a r in g  o f  the  new ly f e r t i l i z e d  eggs. D i f fe r e n t  species o f  diatom s 
and b rach ionus were t r ie d  as food supplement f o r  the  deve lop ing  la rv a e .
Refinem ents o f  th e  spawning method bore r e s u lts  in  1978 when 
SEAFDEC Tigbauan S ta t io n  aga in  a r t i f i c i a l l y  induced m i lk f is h  spawning. 
F in g e r lin g s  numbering a few thousands a re  p re s e n tly  co n fin ed  in  tanks 
and ponds. The l a t t e r  a re  a lre a d y  about 200 g in  mean w e ig h t. In  
a d d it io n ,  th e  SEAFDEC Igang S ta t io n  has about 1000 s a b a lo -s iz e  m i lk f is h  
in  f is h  pens a t  th e  Is la n d  o f  Guimaras.
b . C o lle c t io n  from  n a tu ra l h a b ita t
The P h ilip p in e s  may be cons ide red  a n a tu ra l f r y  ground. Known 
f r y  grounds a re  sh a llo w  sandy c o a s ts , t i d a l  c re e ks  and r iv e r  mouths.
C o lle c t in g  grounds extend from  up n o r th  in  the  I lo c o s  and 
Cagayan Region, a long  th e  w este rn  coas ts  o f  Luzon and the  B ic o l Region, 
th e  C e n tra l,  E astern  and West V isayas in c lu d in g  O r ie n ta l M indoro and 
Masbate, to  as fa r  south  as Mindanao and J o lo .
G e n e ra lly , the  c o l le c t in g  season s ta r ts  in  March la s t in g  u n t i l  
June o r J u ly .  In  some areas a second wave o f  f r y  occurs in  October to  
November. S t i l l  in  some re g io n s , f r y  occur th roughou t the  y e a r. The 
season is  u s u a lly  preceded by r a i n f a l l .  A s tudy  conducted in  Panay 
Is la n d  in d ic a te  th a t  th e  peak o f  occurrence o f  f r y  comes 1-2 days b e fo re  
th e  new and the f u l l  moon.
c . F is h in g  gears
C o lle c t in g  gears used a re  g e n e ra lly  common to  a l l  grounds con­
s is t in g  o f  s ta t io n a ry ,  pushed o r dragged n e t and bamboo c o n tra p tio n s  
opera ted  in  c o a s ta l areas in  w a te rs  knee-deep to  neck-deep. S ta t io n a ry  
gears a re  f i l t e r i n g  tra p s  p rov id ed  w ith  one-way opening and f i t t e d  w ith  
f lo a t s  to  r is e  and f a l l  w ith  th e  t id e .  Dragged o r  pushed c o n tra p tio n s  
a re  e i th e r  s im p le  se ines o r  s c is s o rs  n e t and p o r ta b le  tra p s  (B u lld o ze r 
type) handled by one o r  two men. A ra th e r  e x c e p tio n a l gear is  one found 
in  A n tique  which c o n s is ts  o f  a la rg e  re c ta n g u la r  (bunted) se ine  opera ted 
l i k e  a beach se ine .
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d . S torage and t ra n s p o r t
F ry  c o lle c te d  by fishe rm en  a re  g e n e ra lly  so rte d  in  the  beach 
area and s to re d  in  po ts  o r  bas ins  w h ile  a w a it in g  purchase by f r y  
d e a le rs . In  th e  f r y  d e a le r 's  e s ta b lish m e n t, th e  f r y  a re  p icked  up 
by fishpo nd  owners, the  r e s t  s to re d  in  ja r s  o r b a s in s . Care o f 
s to re d  f r y  c o n s is ts  o f  d a i ly  w ater exchange and fe e d in g  w ith  mashed 
h a rd -b o ile d  egg y o lk .
F ry  a re  tra n s p o rte d  in  oxygenated p la s t ic  bags p laced  in s id e  
a pandan bag f o r  e x tra  h a n d lin g  and p ro te c t io n .  Each bag, f i l l e d  to  
about 1 /2  to  1 /3  f u l l  o f  d i lu te d  sea w a te r, c o n ta in s  from  6,000 to  
10,000 f r y .  T ra n s p o rt bag s a l in i t i e s  range from  seawater le v e l to  
abou t 18 p a r ts  per thousand.
F ry  Rearing
M i lk f is h  f r y  when caught in  th e  w i ld  measures from  10-15 mm 
in  t o t a l  le n g th  and weighs from  0.002 to  0.006 mg. Some s t i l l  show 
tra c e s  o f  y o lk  sac in d ic a t in g  th a t  f r y  m ig ra te  towards the  c o a s t a t  
an e a r ly  s tage . N o rm a lly  caught w ith  these f r y  a re  those o f  o th e r 
common species such as tenpounders, m u lle ts ,  ta rp o n s , and Penaeid 
shrim ps.
M i lk f is h  farm s n o rm a lly  p rocu re  the  whole yea r f r y  requ irem en ts 
in  a s in g le  l o t  d u r in g  th e  peak season when p r ic e  is  low . O thers 
p re fe r  buy ing  in  separa te  lo t s  depending upon a v a i la b i l i t y  o f  pond space.
a . Rearing in  tank
The system o f  r a is in g  m i lk f is h  f r y  to  f in g e r l in g s  1-2 g in  
w e ig h t in  in d o o r o r  sem i-in doo r c o n d it io n s  in  wooden o r concre te  tanks 
has n o t been developed com m e rc ia lly  in  the  c o u n try . The la c k  o f  s u ita b le  
feed  fo rm u la t io n  has p roba b ly  co n fin e d  in  th e  e xpe rim e n ta l stage the  
use o f  in d o o r tank f o r  mass p roduc ing  f in g e r l in g s .
b . N u rsery  ponds
N ursery ponds a re  b u i l t  to  re c e iv e  and re a r  th e  f r y  in to  f in g e r ­
l in g s  fo r  a p e r io d  o f  4 -6  weeks.
O rd in a r i ly ,  pond s iz e  ranges from  1,000 to  4,000 square m ete rs. 
P r io r  to  a r r i v a l  o f  th e  s to c k , n u rs e ry  ponds a re  c a r e fu l ly  prepared 
to  in s u re  th e  h ig h e s t p o s s ib le  s u r v iv a l .  S to ck in g  ra te  v a r ie s  from  
30 to  50 f r y /m 2 .
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D uring s to c k in g  th e  most im p o rta n t c o n s id e ra t io n  is  to  a vo id  
s a l in i t y  and tem pera ture  shock. The newly a r r iv e d  f r y  a re  acc lim a te d  
to  pond s a l in i t y  le v e l i f  t ra n s p o r t  bag w a ter s a l in i t y  d i f f e r s  w id e ly  
w ith  th a t  o f  th e  pond. O rd in a r i ly ,  a c c lim a tio n  is  done in  p la s t ic  
b a s ins  under th e  shade la s t in g  fo r  about 4 to  6 hou rs . To lerance o f  
m i lk f is h  f r y  to  a b ru p t s a l in i t y  changes is  known b u t  e x tra  p re c a u tio n  
would fa v o r  g radu a l a c c lim a tio n  as p h y s io lo g ic a l s tre sse s  a re  n o t 
r e a d i ly  d e te c ta b le . The f r y  a re  stocked d u rin g  the  c o ld e r  p a r t  o f  
the  day as in  la te  even ing o r e a r ly  m orn ing .
A s l i g h t ly  m o d ifie d  method is  th e  p re -s to c k in g  o f  f r y  in  a 
sm a ll a c c lim a tio n  pond b u i l t  w i th in  th e  nu rse ry  pond p rope r a t  a ra te  
o f 5,000/m2 . Fed w ith  patches o f  la b la b  d a i ly  (o r  w ith  mashed egg 
y o lk  i f  th e y  a re  v is i b l y  weak), th e  f r y  a re  re leased  in to  th e  pond 
p rope r a f te r  abou t a week by b re a k in g  some s e c tio n s  o f  the  d ik e . By 
t h is  tim e  th e  f r y  s h a l l  have grown la rg e r  and developed s c a le s . The 
a c c lim a tio n  pond i s  p ro v id e d  w ith  shade to  keep w a te r tem pera ture  c o o l 
e s p e c ia lly  d u r in g  sunny days.
C u ltu re  in  g row -ou t ponds
M ilk f is h  fa m in g  here is  h e a v ily  in flu e n c e d  by methods p ra c t is e d  
in  Taiwan. However, th e  d if fe re n c e  in  the  p h y s ic a l,  c l im a t ic  and s o c io -  
economic c o n d it io n s  o f  th e  two c o u n tr ie s  does n o t p e rm it com plete tra n s ­
fe r  o f  techno logy . As a r e s u l t ,  in n o v a tiv e  techn iques p r o l i f e r a te .  
In te rm in g le d  w ith  t r a d i t io n a l  p ra c t ic e s  and re c e n t te c h n o lo g ic a l deve­
lopments in  the  c o u n try  and e lsew here, these developed in to  what may be 
c a lle d  the  m i lk f is h  c u ltu re  system in  the  P h il ip p in e s .
a . C o n s tru c tio n  and la y -o u t  o f  m i lk f is h  ponds
The e x te n s ive  fa m in g  system s t i l l  dom inates th e  scene w ith  
fishponds  runn ing  to  s e v e ra l tens  and in  seme cases hundreds o f  h e c ta re s . 
A re c e n t survey es tim a ted  the  country -w id e  average farm  s iz e  a t  16 h e c ta re s .
Non- o r  s l ig h tly - re n o v a te d  fishponds r e f le c t  the  t r a d i t io n a l  
p ra c t ic e s  c h a ra c te r iz e d  by haphazard ly  o r ie n te d  ponds and d ik e s , u n le v e lle d  
pond bottom s and r e la t iv e ly  la rg e  re a r in g  compartments. The absence o f  
w e ll-p la c e d  s u p p ly -d ra in  cana ls  o r head ponds suggests a d e c e n tra liz e d  
mode o f  o p e ra tio n .
Newly c o n s tru c te d  o r  renovated fishpo nds  p re se n t d is t i n c t  fe a tu re s  
such as w e l l - b u i l t  p e r ip h e ra l and p a r t i t io n  d ike s  la id  o u t in  s t r a ig h t  
p a tte rn s , r e g u la r ly  shaped compartments o r manageable s iz e  and w e l l -  
s itu a te d  s u p p ly -d ra in  cana ls  and s lu ic e  gates to  enable independent 
w a ter management by compartment, and r e la t iv e ly  le v e lle d  bottom s c le a re d  
o f  t re e  stumps.
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b . L im ing and f e r t i l i z a t i o n
Lim ing is  l i t t l e  understood by some lo c a l f is h  fa rm ers as an 
im p o rta n t s o i l  c o n d it io n in g  process e s p e c ia lly  among those who own 
lo n g -e s ta b lis h e d  ponds. Perhaps i t  is  because the  immediate e f fe c ts  
o f  lim e  a re  n o t as r e a d i ly  p e rc e p t ib le  as those  e x h ib ite d  by f e r t i l i z e r s .  
S a t is f ie d  w ith  t h e ir  p ro d u c tio n , o th e rs  s im p ly  do n o t f in d  any need fo r  
i t .  In  c o n tra s t,  owners o f  new ly excavated ponds a ccep t th e  need fo r  
l im in g  to  hasten s t a b i l iz a t io n  and to  n e u tra l iz e  a c id - fo rm in g  compound 
exposed o r  leached o u t.
The use o f  o rg a n ic  and in o rg a n ic  f e r t i l i z e r s  is  w id e ly  accepted. 
However, th e  techn ique  la c k s  th e  re fin e m e n ts  to  make p o s s ib le  recommenda­
t io n s  o f the  typ e , dose and methods o f  a p p lic a t io n  o f  f e r t i l i z e r  m a te r ia ls  
a re a -s p e c if ic  as to  th e  typ e  o f  s o i l  and d e s ire d  n a tu ra l food  organism . 
The p o te n t ia ls ,  as f e r t i l i z e r s ,  o f  o th e r a g r ic u l t u r a l  waste p roducts  
such as those coming o u t o f  r ic e  and sugar m i l l s  have n o t been deep ly  
exp lo red .
c . Pest and p re d a to r c o n tro l
Pests and p re d a to rs  in  ponds cause h ig h  m o r ta l i t y  o f  f r y  and 
f in g e r l in g s  and c o n tr ib u te  to  low  y ie ld s  in  g row -ou t ponds. In c lu d e d  
a re  spec ies  o f  f is h  and o th e r a q u a tic  an im a ls th a t  d i r e c t ly  feed on o r 
compete w ith  th e  s to ck  f o r  food . O thers l i k e  s n a ils  and po lychae te  worms 
d e s tro y  th e  bottom  s u b s tra te  p re v e n tin g  lu x u r ia n t  g row th  o f b e n th ic  a lgae .
A survey o f  1175 f is h  farm s showed th a t  among th e  v a r io u s  methods 
o f  e ra d ic a t in g  pests  and p re d a to rs , the  chem ica l method was the  most 
p o p u la r, fo llo w e d  by "ca tc h  and k i l l "  and pond d ry in g . E n d rin  was the  
most w id e ly  used fo llo w e d  by B res tan , G usath ion , A q u a tin , tobacco d u s t 
and Thiodan in  th a t  o rd e r . The same survey re ve a le d  th a t  f is h  p ro d u c tio n  
o f  chem ica l use rs  was about tw ic e  th a t  o f  non-users w hich in d ic a te s  the 
s u b s ta n t ia l e f fe c t  o f  p e s t and p re d a to r c o n t r o l .  O b liv io u s  o r  aware o f  
the  p o s s ib le  dangers o f  con tin ued  use o f  chem ica l po ison  in  ponds, the 
farm ers do n o t have much cho ice  s in ce  p la n t-b a se d  o r o rgan ic  form s o f  
p e s t ic id e s  a re  h a rd ly  a v a ila b le  in  com m ercial q u a n t i t ie s .
T h is  is  a c r i t i c a l  and immediate dilemma c o n fro n tin g  the  m i lk f is h  
fa rm ing  in d u s try .
d . N a tu ra l food  in  ponds
Lablab i s  th e  m ain n a tu ra l food  propagated in  m i lk f is h  ponds. 
The r e la t iv e ly  narrow  t i d a l  range o f  th e  P h il ip p in e  w a te rs  fa v o rs  
p ropa ga ting  t h is  type  o f  food  base w h ich  re q u ire s  sh a llo w  dep th . Besides, 
s tu d ie s  have shown th a t  la b la b  i s  more p a la ta b le  and n u t r i t io u s  than
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the  t r a d i t io n a l  grass green fila m e n to u s  a lgae . The f r e e - f lo a t in g  
p la n k to n  method was re c e n t ly  dem onstrated as a l i k e l y  a l te r n a t iv e  
b u t  f o r  i t s  requ ire m en t o f  deep w a te r (about 1 m) which is  n o t 
p o s s ib le  in  most a reas . The same p la n k to n  method in  sha llow  ponds 
was dem onstrated as fe a s ib le .  The p re se n t p ra c t ic e  c a l ls  f o r  p re ­
p a rin g  th e  pond to  grow la b la b  and re s o r t in g  to  p la n k to n  when la b la b  
is  com p le te ly  grazed b e fo re  th e  s to c k  reaches m arke tab le  s iz e .
e. N u t r i t io n  and feed fo rm u la tio n  in  m i lk f is h
Supplemental fe e d in g  o f  m i lk f is h  ra is e d  in  ponds is  be ing  
p ra c t is e d  b u t  re s o r te d  to  o n ly  when the  n a tu ra l food  organism s be ing  
propagated have been p re m a tu re ly  grazed. Commonly used a re  s in g le -  
in g re d ie n t  feed m a te r ia ls  such as r ic e  b ra n , bread crumbs and co rn  
b ra n . D rie d  g rass  green f ila m e n to u s  a lgae  and "gulaman" (G r a c i l la r ia  
s p .) a re  re p o r te d ly  be ing  used. O ther form s b u t le s s  used a re  copra 
m eal, hog mash, d r ie d  r ic e  s traw  and i p i l - i p i l  (Leucaena le ucocep ha la ) 
le a f  m eal.
Form ula ted feeds s p e c i f ic a l ly  f o r  m i lk f is h  has y e t  to  be 
developed. A p re lim in a ry  s tudy  in  a c o n t ro lle d  environm ent in d ic a te s  
th a t  a d ie ta ry  le v e l o f  40 p e rce n t p ro te in  i s  re q u ire d  by m i lk f is h  
f r y  f o r  maximum grow th , e f f i c ie n t  feed  co nve rs ion , and h ig h  s u rv iv a l 
ra te .
f .  M onocu ltu re  and P o ly c u ltu re
P o ly c u ltu re ,  in  i t s  t ru e  sense, is  v i r t u a l l y  absen t. In  f a c t ,  
excep t fo r  Penaeid shrim ps a l l  o th e r species o f  f is h  in  th e  m i lk f is h  
pond a re  regarded as pests  o r p re d a to rs . However, the  p o te n t ia l is  
recogn ized f o r  such a system u s ing  t i l a p ia ,  spade f is h  and m u lle t ,  
among o th e rs . Much research  work has y e t  to  be done to  in s u re  mass 
p ro d u c tio n  o f  s e e d lin g s  and e s ta b lis h  c u ltu re  techn iques .
Loca l f i s h  fa rm ers p ra c t is e  a semblance o f p o ly c u ltu re .  When 
a v a ila b le ,  f r y  o f  Penaeus monodon a re  stocked d i r e c t ly  in  g row -ou t 
ponds w ith  m i lk f is h  f in g e r l in g s .  Rate o f  s to c k in g  v a r ie s  w ith  p re v io u s  
experiences o r  the  a v a i la b i l i t y  o f  f r y ,  b u t  n o rm a lly  a t  a ra te  equal to  
t h a t  o f  m i lk f is h .  No e x tra  ca re  is  g ive n  to  the  prawn excep t o cca s io n a l 
fee d in g  w ith  chopped f le s h  o f  w a te r snakes and s lic e s  o f  carabao o r 
cow h id e s . Some f is h fa rm e rs  s to c k  t h e i r  ponds w ith  mud crab  ju v e n ile s .
g . S tock ing  ra te
O rd in a r i ly ,  the  g row -ou t pond i s  stocked w ith  a m ono-sized 
s tock  o f  f in g e r l in g s  to  be grown in to  m a rke ta b le -s ize d  fo r  a c u ltu re  
p e r io d  o f  60 to  120 days depending on the  s iz e  o f  f in g e r l in g s  i n i t i a l l y  
s tocked, th e  type  o f  food  grown, and th e  abundance o f  food . D e n s ity  
ranges from  1000-1500/ha in  " lu m o t" ponds, 2000-3000/ha in  la b la b  ponds, 
and about 5000/ha in  deep p la n k to n  ponds.
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Size of fingerlings varies from about 2-3 grams to as high as 
20 grams. In a normal year-long operation, the late stocks are composed 
of larger and stunted fingerlings.
h. Mixed size-group culture
This method is essentially a form of stock manipulation technique. 
The pond is stocked with three sizes —  1500/ha of 2-35 g, and 3000/ha 
of 2-3 g fingerlings. Selective harvesting is done after the first 45 
days and every 15 days thereafter. Two culture periods will be possible 
in this method and claimed to produce from 2200-2700 kg/ha/yr. BFAR 
demonstrated the technique in one of its experimental fishfarms in 1967 
through 1969 obtaining a net production of about 1300 kg/ha for a culture 
period averaging 150 days.
The technique however has three major limitations:
1) selective harvesting by gill nets entails extra 
cost for additional manpower
2) quality of harvest relatively poor as gilled fish 
bear marks and are often scaled
3) uncertainty of availability of fingerlings of 
desired size at appropriate time.
i. Modular method of culture
One technique of stock manipulation that gained wide popularity 
among milkfish farmers in recent years is the so-called modular method, 
sometimes referred to as progression system.
First seen in practice in a large fish farm in Pangasinan, the 
method consists of a series of grow-out ponds linked to one another 
in operation and performing as unit, thus dividing the whole farm into 
sub-units or modules. The system is termed progression because in a 
module, the stock is transferred in succession from one pond to the 
next until harvest —  fish size and pond area progressively increasing. 
Correspondingly, density decreases after every transfer. Culture period 
in a pond leasts from 30-45 days; any one pond vacated is immediately 
prepared to receive an incoming stock. Commonly seen are modular units 
comprising three ponds with areas progressing in a 1:2:4 ratio.
j. Parasites and diseases of milkfish
The extent and kinds of diseases and parasitism in milkfish 
raised in brackishwater ponds have not been deeply studied. Preliminary 
work showed presence of fungus and bacterial infection in adult milkfish
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primarily in the eye membranes, fins, and in lesions in the body region. 
The observations, however, were made on fish which had been subjected 
to severe physical and physiological stresses. Indications are that 
the occurrence of the parasites and diseases is more consequential 
than phenomenal. External symptoms of a deceased fish are aberrations 
of the fins, rhizoid growth clouding the eye membrane, and inflammation 
and lesions at fin bases and peduncle regions.
There is no other documented report of mass kills of milkfish 
in ponds attributed to disease or parasitism except those that occurred 
in Central Luzon in 1969 to 1972 which were believed caused by parasitic 
isopods.
An unidentified species of ectoparasite (Caligus sp.) was found 
heavily infesting a number of sabalo spawner caught from the wild.
k. Harvesting
Harvest may be partial or total. With partial harvesting, only 
part of the stock is collected and the remainder is allowed to grow 
further. Total harvest means the whole stock is sold and the pond 
readied to receive a new batch of fingerlings.
Decision to harvest is dictated by economic and operational 
considerations such as: 1) prevailing market price; 2) phase of the 
tide; 3) weather conditions; 4) state of food supply in the pond; and 
5) desired size.
Culture in Freshwater Fishpens
The large-scale culture of milkfish in pens in Laguna Lake adds 
a new dimension to world aquaculture. Portions of the lake are enclosed 
using semi-permanent structures and stocked with milkfish fingerlings 
at densities reaching as high as 10-12 times those used in brackishwater 
ponds. Feeding only on the natural planktonic life of the lake water, 
the fish attain market size in 5-6 months. Studies estimate that the 
yields obtained range from 2r4 tons per hectare and in some cases as 
much as 10 tons. Considering the productivity of natural open waters, 
these yields are phenomenally high which is attributed to the unusually 
rich and unique environmental conditions in the lake.
Pen culture in the lake is a fairly recent development. Success­
fully demonstrated in 1970 by the Laguna Lake Development Authority in 
a 38-hectare enclosure, the pens proliferated rapidly. Recent estimates 
place the total pen area at about 5000 hectares with potentials for 
expansion 3 to 4 times as much.
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However, objections have been aired over such expansion, arising 
from social and ecological consideration.  Pen enclosures are gradually 
displacing natural grounds for open water fisheries which affects the 
means of livelihood of thousands of fishermen in the area. There has 
been an increasing fear of an eventual and total ecological imbalance. 
Periodic occurrences of mass or near-mass kills have been experienced.
Post Harvest Handling
About 90 percent of the catch from milkfish ponds and pens go 
to the domestic market as fresh fish with a minor volume as marinated 
or smoked. The local major market outlets are concentrated in Metro 
Manila and a few other population centers. Bringing the catch to these 
centers takes from a few hours to about 2 days depending on the mode of 
transportation used. Handling of the catch includes pre-chilling, 
packing and actual transport.
Pre-chilling or immersion of fish immediately after harvest in 
iced water accomplishes the following: 1) serves as a convenient killing
medium, thus preventing excessive physical damage and resulting to attrac­
tive looking fish; 2) slows down autolysis or enzymatic breakdown activities 
and 3) removes blood, slime, dirt and bacteria from the skin of the fish, 
thus minimizing further deterioration.
A recent study on handling, icing and transport of milkfish found 
no advantage in chilling to 0°C over the 4°C if icing is applied immediately 
after harvest. The latter requires about 450 kg of ice to a ton of fish in 
two hours of immersion as against 900 kg of ice and four hours of immersion 
in the former. The same study recommended types of containers and ice to 
fish ratios to insure good quality fish reaching the market.
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